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Abstract
Background: Comorbidity between mental and physical disorder conditions is the rule rather than the exception. It
is estimated that 25% of adult population have mental health condition and 68% of them suffer from comorbid
medical condition. Readmission rates in psychiatric patients are high and we still lack understanding potential
predictors of recidivism. Physical comorbidity could be one of important risk factors for psychiatric readmission. The
aim of the present study was to review the impact of physical comorbidity variables on readmission after discharge
from psychiatric or general inpatient care among patients with co-occurring psychiatric and medical conditions.
Methods: A comprehensive database search from January 1990 to June 2014 was performed in the following
bibliographic databases: Ovid Medline, PsycINFO, ProQuest Health Management, OpenGrey and Google Scholar. An
integrative research review was conducted on 23 observational studies.
Results: Six studies documented physical comorbidity variables only at admission/discharge and 17 also at
readmission. The main body of studies supported the hypothesis that patients with mental disorders are at
increased risk of readmission if they had co-occurring medical condition. The impact of physical comorbidity
variables on psychiatric readmission was most frequently studied in in patients with affective and substance use
disorders (SUD). Most common physical comorbidity variables with higher probability for psychiatric readmission
were associated with certain category of psychiatric diagnoses. Chronic lung conditions, hepatitis C virus infection,
hypertension and number of medical diagnoses were associated with increased risk of readmission in SUD;
Charlson Comorbidity Index, somatic complaints, physical health problems with serious mental illnesses
(schizophrenia, schizoaffective disorder, personality disorders); not specified medical illness, somatic complaints,
number of medical diagnoses, hyperthyroidism with affective disorders (depression, bipolar disorder). Co-occurring
physical and mental disorders can worsen patient’s course of illness leading to hospital readmission also due to
non-psychiatric reasons.
Conclusions: The association between physical comorbidity and psychiatric readmission is still poorly understood
phenomenon. Nevertheless, that physical comorbid conditions are more common among readmitted patients than
single admission patients, their association with readmission can vary according to the nature of mental disorders,
characteristics of study population, applied concept of comorbidity, and study protocol.
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Background
Comorbidity conditions have been studied from the per-
spectives of different outcomes, one of them being re-
admission after hospital discharge [1–3] and could be an
important risk factors associated with readmission for
people with psychiatric disorders. However, this issue re-
mains poorly understood.
It is estimated that almost one in seven persons hospi-
talised for psychiatric reasons are readmitted within
1 month of discharge [4]. Since readmission rates in psy-
chiatric patients are high, it is of great interest to deter-
mine potential predictors of such recidivism. Psychiatric
patients have been widely reported to be at an increased
risk of morbidity and mortality due to physical disorders
[5–7]. A serious and persistent mental disorder can re-
sult in patient’s losing up to four years of life, compared
to individuals without mental disorder. Suicide, cancer,
accidents, liver disease, and septicaemia increase prema-
ture mortality among persons with serious and persist-
ent mental disorder [8].
The results of conducted research on comorbidity influ-
enced as well the classification systems of mental disor-
ders by pointing out, that current psychiatric diagnoses
are not discrete entities and most patients with one diag-
nosis also fulfil the diagnostic criteria for another diagno-
sis, implying that comorbidity of related disorders is
rather a rule than exception [9]. Heterogeneous category
of diagnoses / diseases by using exclusion criteria show
hierarchy between diagnoses, and related clinical entities
lead to frequent co-occurrence of diagnoses of mental
disorders [10].
In the 2001–2003 US National Comorbidity Survey
Replication (NCS-R), a representative epidemiological
survey revealed that comorbidity between medical and
mental disorders is the rule rather than the exception
[11, 12]. More than 68% of adults with a mental disorder
(diagnosed with a structured clinical interview) reported
having at least one general medical disorder, and 29% of
those with a medical disorder had a comorbid mental
health condition. Elderly patients and those with diagno-
ses of organic brain syndromes reportedly having the
highest risk for comorbid medical illness [13]. Thus,
there is an indication that having a mental disorder is a
risk factor for physical disorder and vice versa. For ex-
ample, having a physical illness is one of the strongest
risk factors for depression; and depression is also a risk
factor for physical illness [14, 15]. Among respondents
in the 1999 epidemiological National Health Interview
Survey (NHIS; an ongoing national household survey of
non-military and noninstitutionalized persons in the
United States) the likelihood of having major depression
diagnosed (via a screening instrument) increased with
each additional comorbid chronic medical condition [16].
In other studies, depression is reported to be comorbid
with 26 disease categories and is most prevalent in com-
bination with gastrointestinal diseases, stroke, musculo-
skeletal diseases, Parkinson’s disease, respiratory diseases,
and obesity [17]. A study by Andres et al. [18] revealed
that in addition to survival risks associated with post-
myocardial depression in patients with recurrence of acute
myocardial infarction (AMI), psychiatric disorders influ-
enced the consecutive readmission for AMI with the same
severity as did tobacco, diabetes, and obesity.
A growing body of evidence demonstrates that certain
physical conditions are observed with increased frequency
in patients with severe mental illness [1, 19–21]. As sum-
marized by de Hert et al. [5], there is very good or good
evidence for increased risk for various physical diseases in
patients with mental disorders, for example, human im-
munodeficiency virus (HIV), impaired lung function,
obstetric complications, stroke, myocardial infarction
(MI), hypertension, obesity, diabetes mellitus to name a
few.
Unfortunately, several authors reported that clinicians
fail to recognize these comorbid medical illnesses in nearly
half of all cases [22, 23]. In a number of patients, physical
illness could then lead to psychiatric conditions them-
selves, or worsening of existing symptoms. As well as the
mental disorder itself, adverse effects of medications or
other treatments can result in serious medical pathology
[24]. It seems that the physical health of people with a se-
vere mental illness has been neglected for decades, and
still is today [5, 6].
In the literature we can notice a diverse use of termin-
ology for mental and physical health conditions: mental
disorder, mental illness, mental impairment, psychiatric
disorder, psychological disorder, somatic condition, med-
ical condition, physical illnesses, etc. In our study, we
mainly used terms: mental and physical disorders, unless
when referring to studies where authors or the context
required different terminology. Mental disorders com-
prise a broad range of problems, with different symptoms
(reflecting in various categories of diagnoses/diseases).
However, they are generally characterized by some com-
bination of abnormal thoughts, emotions, behaviour and
relationships with others. For the purposes of our litera-
ture review it was most suitable to use the term mental
disorders allowing us to include different characteristics of
psychiatric patients described in reviewed studies (e.g.,
diagnoses, symptoms, diseases, etc.).
The concept of comorbidity
The term “comorbidity” is well-recognised in research
and clinical settings, but the concept remains rather com-
plex and methodological approaches differ. Approaches to
study the impact of comorbidity become challenging also
due to the lack of consensus about how to define and
measure the concept of comorbidity [27].
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The concept of comorbidity was established by Fein-
stein in 1970 [25] to denote cases in which a “distinct
additional clinical entity” occurs during the clinical
course of a patients’ index disease. Later on, more com-
plex concepts of comorbidity were developed intended
for use in clinical setting, research and health care man-
agement and planning [26]. There is currently no consen-
sus around the definition of comorbidity, which can be
defined in several different ways. Consequently, clinicians,
researchers and managers are using different comorbidity
concepts when faced with co-occurring chronic diseases,
disorders, health conditions, illnesses or health problems.
Overall, the term comorbidity has three meanings [19]: a)
Indicating a medical condition in a patient existing simul-
taneously but independently with another condition; b)
Indicating a medical condition in a patient that causes, is
caused by, or is otherwise related to another condition in
the same patient; c) Indicating two or more medical con-
ditions in a patient that exist simultaneously, regardless of
their causal relationship.
An increasing interest in the subject as well as meth-
odological obstacles in analysing data on comorbidity has
resulted in the first comprehensive trial of integrating dif-
ferent aspects of comorbidity definitions [27]. Authors
combined different constructs and measures associated
with the core concept of comorbidity, the coexistence of
two or more conditions in a patient. In this respect, four
major distinctions were made according to the nature of
the health condition, the relative importance of the co-
occurring conditions, and the chronology of the condi-
tions: comorbidity, multimorbidity, morbidity burden and
patient’s complexity.
The Charlson and Elixhauser comorbidity measures
are of the most frequently used methods in the compara-
tive research on comorbidity, reflecting the morbidity bur-
den [28–32]. The Charlson Comorbidity Index predicts
the ten-year mortality for a patient in relation to a range
of comorbid conditions.
The Elixhauser comorbidity measure developed a list
of 30 comorbidities relying on the ICD-9-CM coding
manual. The comorbidities were not simplified as an
index as each comorbid condition may affect several out-
comes (length of hospital stay, hospital changes, and mor-
tality) differently among diverse groups of patients [33].
Both, the Charlson and the Elixhauser indices were origin-
ally used to predict mortality for inpatient populations,
but t have also been applied to outpatient populations to
measure other health outcomes in the clinical research
(prediction of service use, readmission risk, health costs,
etc.) [31, 33–35].
Since each construct of comorbidity illuminates differ-
ent aspects of morbidity it is important to distinguish
between them, mostly because of their use in research,
clinical practice, and management of services [27]. For
instance in clinical research, the construct of choice
will be determined by its ability to inform patient man-
agement. Although the perception of patient complex-
ity is relevant to all aspects of care, the construct of
comorbidity, with its emphasis on an index disease, may
be predominantly useful in specialist care, whereas multi-
morbidity and morbidity burden may prove better con-
structs for primary care. From an epidemiological and
public health perspective, the constructs of comorbidity
and multimorbidity are of greatest interest, while mor-
bidity burden and patient complexity seems to be more
suitable from the health services research and policy
perspective [27, 31].
Outcome research and comorbidity
The comorbidity between mental and somatic disorders
is an important field in everyday medical practice, and is
becoming widely recognised also in psychiatry [5, 36].
There is growing interest among practitioners and re-
searchers in the impact of comorbidity on a range of out-
comes, such as mortality, health-related quality of life,
patient's functioning, and health care utilization [37]. Re-
admission after psychiatric hospitalization is commonly
used as a quality of care indicator by government funding
agencies, policy-makers, and hospitals deciding on clinical
priorities [38].
Comorbidity issues are also linked with higher economic
burden since the increased direct health costs (usually
represent the costs associated with medical resource
utilization, including the consumption of inpatient, out-
patient, and pharmaceutical services within the health care
delivery system) and indirect health costs (defined as the
expenses incurred from the cessation or reduction of work
productivity as a result of the morbidity and mortality
associated with a given disease, typically consist of work
loss, worker replacement, and reduced productivity
from illness and disease), are also associated with treat-
ment of patients with more chronic condition [39]. For
example, about 80% of Medicare spending is devoted to
patients with four or more chronic conditions, with
costs increasing exponentially as the number of chronic
conditions increase [40, 41].
Since physical comorbidity could be an important risk
factor for readmission, much effort has been put into
developing reliable risk prediction models for hospital
readmission whereas physical comorbidity have been
integrated as well [42]. Authors emphasized that the
majority of the 26 readmission risk prediction models,
studied within the systematic review, have poor predictive
ability [42]. Physical comorbidities, basic demographic
data, and clinical variables have proved to much better
predict mortality than readmission risk. Namely, hospital
and health system-level factors, social, environmental, and
medical factors (e.g., the timeliness of post-discharge
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follow-up, coordination of care with the primary care
physician, the supply of hospital beds, access to care, so-
cial support, substance abuse, and functional status) can
also contribute to readmission risk; however the utility of
such factors has not been widely studied. Authors con-
cluded that the inclusion of such factors could conceivably
improve the predictive ability of prediction models for
readmission risk [42]. Recently a new risk tool was in-
troduced: READMIT - A clinical risk index to predict
30-day readmission after discharge from acute psychiatric
units by Vigod et al. [43]. A comprehensive risk tool con-
sists of several variables, independently associated with
one month readmission: repeat admissions, emergent
admissions, diagnoses, unplanned discharge, medical co-
morbidity (including Charlson Comorbidity Index), prior
service use intensity and time in hospital. Their study con-
firmed the medical comorbidity as a significant risk factor
in predicting of 30-day readmission [43].
In patients with comorbidities besides higher risk of
dying, a poorer functional status or quality of life also a
greater use of health services has been reported [44, 45].
These findings led to the conclusion that among patients
with comorbidity, the focus of health care should not
only be on one specific disease, but also on the pathology
in other organs and on indicators for quality of care such
as complications of treatment, readmissions, treatment
strategies and compliance to generally accepted clinical
guidelines. In order to improve outcomes and reduce
medical costs, a better understanding of the associa-
tions between physical comorbidities and psychiatric
readmissions is needed. Namely, from a clinical or a
policy decision-making point it would be very useful to be
able to identify those patients with high risk of readmis-
sion in order to ensure a better follow-up of mental and
somatic disorders after discharge, or to be able to calculate
standardized readmission rates as indicators of quality of
health care.
This systematic review belongs to a series of reviews
from the Comparative Effectiveness Research on Psychi-
atric Hospitalisation (CEPHOS-LINK) project on determi-
nants of readmission after discharge from psychiatric
hospital care. The main objective of this study was to re-
view and describe the effect of physical comorbidity vari-
ables on readmission after discharge from psychiatric or
general health inpatient care with a psychiatric diagnosis.
Method
Search methods for identification of studies
Comprehensive literature searches were conducted in the
electronic bibliographic databases Ovid Medline, Psy-
cINFO, ProQuest Health Management and OpenGrey. In
addition, Google Scholar was utilized. Relevant publica-
tions published between January 1990 and June 2014 were
included.
Studies on the association between mental health and
readmission were searched using combinations of key-
words (used as MeSH terms or free text, depending on
the database) describing mental health services and re-
admission. For more detailed description of the search
terms please see Additional files 1 and 2 (Detailed search
strategies and Detailed search strategy for articles on
physical comorbidity). In addition, the reference lists of
all included articles were manually checked for additional
studies.
Criteria for considering studies for review on physical
comorbidity
Studies on readmission (to a psychiatric or non-psychiatric
bed) after discharge from psychiatric, general or specialised
inpatient care were included in this review. The original
discharge had to be one with a main psychiatric diagnosis
and additional medical diagnoses (both diagnosed using for
example the ICD-10 system [49]) or medical conditions
relevant for physical comorbidity. Admissions to day hospi-
tals or community programmes were not considered as
readmissions.
Quantitative longitudinal studies were selected for this
systematic review, including both observational and inter-
vention studies. Qualitative studies, case reports, papers
not including original data, such as editorials, letters to
the Editor and commentaries were excluded. The same
applies to the studies that were not published as full re-
ports. Three review papers were retrieved from initial
search. They were excluded because physical comorbidity
was not included among reviewed characteristics of
psychiatric readmission.
Several medical conditions relevant for physical comor-
bidity (physical comorbidity variables) were considered at
admission, at discharge and at readmission. They can be
grouped into three core categories:
a) Medical diagnoses (according to codes from Inter-
national Classification of Diseases – ICD codes, DSM IV /
Axis III (medical condition) classification) [47]
b) Physical conditions (specified medical illnesses with-
out classification codes e.g., cardiovascular disease, cardiac
problems, diabetes, trauma, nutritional and metabolic
diseases, etc.)
c) Variables describing the burden of medical illness
indicated as “Number of medical diagnoses”, “Physical
health problems”, “Charlson Comorbidity Index”,
“Number of somatic complaints”.
Only studies examining adult populations (age ≥ 18 years)
were included in the review. In the case of studies examin-
ing also adolescents we included these studies in the review
if the reported mean age in the cohort was at least 18 years.
A primary outcome of interest was related to the exist-
ence or not of a link between physical comorbidities and
readmission to inpatient hospital care (psychiatric or
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non-psychiatric/general), and the studies that did not re-
port results on readmission were thus excluded.
In addition we included in the review also studies that
addressed physical comorbidity only at admission / dis-
charge. This aspect of the review was carried out due to
the fact that we were attentive also in identifying which
variables of physical comorbidities were observed in as-
sociation with psychiatric conditions in order to identify
those possible specific physical conditions that may be
related to certain mental disorder.
No restrictions regarding language or publication status
were used in the original searches. However, a few studies
had to be excluded from the final examination because
translation was not available into any of the language mas-
tered by the multi-lingual research team (e.g., from Chin-
ese). In the end, all but one of the included studies were
written in English. The only non-English study was in
Spanish. The flow of studies through the selection process
is detailed in Fig. 1 the PRISMA flow-chart; [48].
Data collection and analysis
Two pairs of researchers [LŠ, RS and VD, EL] inde-
pendently screened all abstracts. Full-texts were
screened, if necessary to establish the eligibility of arti-
cles. In a subsequent step full text of all candidate pa-
pers were retrieved and independently screened by
two researchers [LŠ, MZD]. Discrepancies were re-
solved by discussion by these two researchers, until
agreement on inclusion or exclusion of the study was
reached.
Available structured data on physical comorbidity vari-
ables associated with readmission were extracted from
the included studies and entered into an evidence evalu-
ation table independently by two researchers [LŠ, MZD].
The evidence evaluation table included the following
information: study period, study design, type of study
(observational/ interventional), characteristics of study
population, time to follow-up, inclusion/exclusion criteria,
main outcomes, number of participants, age and gender
distribution in the data, included diagnostic groups/
diagnostic distribution, physical comorbidity variables
included in the study, readmission rate, used readmission
time/time since discharge, key factors affecting readmis-
sion, mortality rate, description of performed statistical
analyses, and countries in which the included studies were
carried out.
Fig 1 Flow of studies on psychiatric readmission and their association with physical comorbidity. Eligible studies on physical comorbidity were
retrieved by the systematic literature search and article selection process, consisting of the following steps: identification of records, screening for
inclusion, assessing of studies eligibility, and inclusion of studies into the integrative research review
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An integrative research review was conducted since
meta-analysis was not feasible due to the heterogeneity
of the studies and low number of data observations asso-
ciated with physical comorbidity variables.
Results
The selection process of the included studies
Although, psychiatric readmission was studied in differ-
ent clinical settings and diagnostic groups of mental dis-
orders, several studies included the presence of physical
comorbidities within exclusion criteria, considering them
as cofounders. Of the 734 unique articles identified in
the initial search only 52 were included in the review.
After additional screening and selection, a further 31
full-text studies were excluded due to following reasons:
– not discharged with a primary psychiatric diagnosis,
n = 11
– not including physical comorbidity, only psychiatric
comorbidities (F diagnoses), n = 9
– without specified data on physical comorbidity
variables, n = 7
– reviews, not eligible for physical comorbidity, n = 3
– not corresponding to the study criteria on physical
comorbidity, n = 1
Through subsequently hand searching of the reference
list in included papers, identified through initial data-
base, two additional eligible articles on physical comor-
bidity have been retrieved. Finally, 23 full-text articles
(all with observational type of studies) were included for
full text assessment of eligibility and into integrative re-
view (Fig. 1).
Overall description of reviewed studies
Key characteristics of the studies selected for the system-
atic review on physical comorbidity are presented in the
Additional file 3: Table S1, Additional file 4: Table S2
and Table 1.
In general, included studies (n = 23) documented
physical comorbidity variables at time of hospitalisation
(admission, discharge, readmission). But physical co-
morbidity was not analysed in all studies from the per-
spective of psychiatric readmission. 17 studies reported
on physical comorbidity at readmission (Additional file 3:
Table S1, Additional file 4: Table S2; studies listed from
No 1. to 17.). In view of this, we included in the review
also those studies (n = 6) that addressed physical comor-
bidity (regardless the type of the physical comorbidity
variable – diagnoses, numbers the physical disorders,
Charlson Comorbidity Index, etc.) only at admission /
discharge. Above studies didn’t report the potential as-
sociations between physical comorbidities and psychi-
atric readmission, since physical comorbidities were
only recorded at the time of the initial admission with a
descriptive objective (Tables Additional file 3: Table S1,
Additional file 4: Table S2; studies listed from No 18. to
23.). Besides reviewing studies according to physical co-
morbidity issue, they were further analysed from the
perspective of constructs covering different aspects of
comorbidity (described in the Introduction chapter) [27].
Namely, comorbidity, multimorbidity, morbidity burden,
patient’s complexity, implies a different understanding of
the concept of comorbidity (Additional file 3: Table S1
and Table 1).
General characteristics of the reviewed studies
Out of 23 reviewed studies 17 were published after year
2000, the oldest published in the year 1991 and most re-
cent, published in the year 2013 (Table 1). The largest
number (n = 4) of included studies originated from year
2011. According to the geographical scope of conducted
studies, 61% of reviewed studies were carried out in
USA, two in Canada, Denmark, Australia, and in United
Kingdom, Spain, and Japan (Additional file 3: Table S1
and Table 1).
The majority of included studies (44%) obtained data
from hospital medical records only, 31% from big admin-
istrative database (national registries) and 26% of studies
combined data from hospital medical records and inter-
views and/or self- assessment questionnaires and clinical
assessment instruments (Table 1). According to the ap-
plied statistical method, 83% of included studies used bi-
variate / multivariate statistical analyses (Additional file 3:
Table S1).
In one third of reviewed researches (n = 7) a study
population consisted of patients with affective disorders
(predominantly with depression, followed by bipolar dis-
order). Another seven studies included patients with
substance use disorders (SUD), six studies included all
psychiatric diagnoses and three studies focused on pa-
tients diagnosed with serious mental illnesses (SMI;
schizophrenia, schizoaffective disorder, bipolar disorder,
personality disorders).
Most of studies (92%) included both genders. One
study was restricted to female s only [69], and one study
only included a male study population [68]. The study
restricted to female population included a group of fe-
male veterans discharged from Veterans Affairs Hos-
pital and the male study involved male veterans of
either World War II or the Korean War, treated at the
Houston Veterans Affairs Medical Center. Age of study
populations in reviewed publications ranged from 18 –
80+. Five studies were focused only on elderly popula-
tion [50, 55, 59, 63, 68] (Table 1).
The periods of follow-up varied from less than 1 month
(n = 1) to more than seven years (n = 4). Most frequently
reported follow-up periods were 12 months (n = 5) and
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one month (n = 3). More than 80% of reviewed studies
(n = 19) did not document mortality rates during the fol-
low- up period. Among studies that monitored mortality,
rates depended considerably on the length of follow-up
period, age range of the study population and burden of co-
morbid psychiatric and physical conditions [52, 55, 57, 59].
Physical comorbidity variables, identified in the 23
reviewed studies, are summarized in Additional file 3:
Table S1 and Table 1. Variables were classified according
to the physical conditions relevant for physical comor-
bidity and reflect medical illnesses (medical diagnoses
according to ICD codes and listed medical problems with-
out codes) and the burden of medical illness (indicated as
number of medical diagnoses, somatic complaints, Charl-
son Comorbidity Index) co-occurring with psychiatric
condition. Six studies documented physical comorbidity
variables only at admission /discharge, and 17 studies as
well at readmission.
A supplementary evaluation of applied constructs cover-
ing different aspects of comorbidity was conducted in
order to ascertain which aspects of comorbidity have been
addressed. Evaluation revealed that all studies did not fol-
low to the same concept of comorbidity. The majority of
studies (48%) were based on multimorbidity concept (pres-
ence of multiple diseases in one individual). Patient’s com-
plexity (overall impact of the different diseases in an
individual taking into account their severity and other
health-related attributes) was the next most frequent ap-
plied concept (31% of studies). Morbidity burden concept
(overall impact of the different diseases in an individual
taking into account their severity) was applied in 17% of
studies. The least frequently used concept was comorbidity
(presence of additional diseases in relation to an index dis-
ease in one individual), applied only in one study (in 4% of
all included studies). Concepts of comorbidity construct
differed also according to categories of psychiatric diagno-
ses. Morbidity burden prevailed in category of affective dis-
orders, whereas multimorbidity construct in SUD. More
detailed description of applied comorbidity constructs can
be seen in Additional file 3: Table S1 and Table 1.
Physical comorbidity variables in patients with mental
disorders
An analysis of co-occurring physical and mental disor-
ders was carried out in order to identify those physical
variables that most commonly co-occur with certain
mental disorders, as well to identify which of specified
physical comorbidity variables might have a potential im-
pact on hospital readmission (Additional file 3: Table S1,
Additional file 4: Table S2 and Table 1).
Comorbidity physical variables were widely documented
in a form of classification codes (6 studies) and specified
medical illnesses without classification codes (6 studies),
followed by Charlson Comorbidity Index (5 studies), not
specified health problems (5 studies) and number of
medical diagnoses/somatic complains (3 studies). Over-
all, several studies reported that patients with mental dis-
orders had more physical comorbidities compared to
those without mental disorders conditions [52, 63, 65, 69]
(Additional file 3: Table S1 and Table 1).
Multimorbidity concept was used in almost half of stud-
ies and frequently applied in retrospective cohort studies
based on medical records from large administrative data-
bases or national patient registries [2, 34, 35, 57, 59, 65]. Pa-
tient’s complexity concept was applied in one third of
reviewed studies, acknowledging that morbidity burden is
influenced not only by health-related characteristics, but
also by socioeconomic, cultural, environmental, and patient
behaviour features. For instance, the study of Mark et al. [2]
revealed that social factors have been found to contribute
to 39% of admissions in patients with SMI, followed by fac-
tors related to mental and physical disorders (31%) and
dangerousness to self or others (20%). Aggressive behaviour,
self-injurious behaviour and sexually inappropriate behav-
iour co-occurring with physical health deterioration in pa-
tients with learning disabilities have been reported as risk
factors for hospital readmission [58]. Also the following pa-
tient related factors were found as significant predictors of
readmission : residential instability, alcohol as a primary
drug of choice, single marital status, unemployment, mul-
tiple drug use, an older age, ethnicity, treatment incomple-
tion, care distress, maladaptive family functioning, poorer
psychosocial functioning [50, 54, 55, 67].
Several physical disorders have been described in admit-
ted patients with main psychiatric diagnosis (Additional
file 4: Table S2 and Table 1). The following most common
physical conditions (medical diagnoses/illness) were
found in some categories of mental disorders at hospital
admission / discharge:
1) All psychiatric diagnoses: cellulitis, chronic
obstructive pulmonary disease, liver disease,
diabetes, hypertension, circulatory heart conditions,
epilepsy, hypothyroidism [2, 51, 65, 68];
2) Affective disorders: diabetes, hyperthyroidism,
obesity, cardiovascular disease, hypertension, high
cholesterol [56, 57, 66];
3) Substances use disorders: chronic lung conditions,
asthma, hepatitis C virus (HCV) infection, hepatitis
B, HIV(+), epilepsy, hypothyroidism, hypertension,
skin and subcutaneous tissue diseases, infectious
parasitic diseases, digestive diseases, cardiac
problems/angina, cirrhosis, gastritis, diabetes,
pregnancy, accidental poisonings, adverse drug
reactions, accidental falls [52, 53, 59, 61, 67, 69].
Physical comorbidity variables associated with burden of
medical illness were documented in all categories of
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mental disorders in form of: Charlson Comorbidity Index,
number of medical diagnoses, physical health problems
and somatic complaints (Additional file 3: Table S1 and
Table 1).
The influence of physical comorbidity on readmission of
patients with mental disorders
Out of 17 studies which documented physical comorbidity
variables at readmission, 12 demonstrated that physical
comorbidity may be associated with hospital readmis-
sion while four studies did not show that medical co-
morbidity is linked with a higher risk for readmission
[51, 54, 55, 57]. Summarised results on the effects of
most frequent reported physical comorbidity variables
on readmission in patients with main psychiatric diagnosis
are presented in Table 1. More detailed report on results
from the reviewed studies is presented in Additional file 4:
Table S2. Below are the key findings:
Physical disorders were more common among re-
admitted patients than single admission patients, never-
theless their impact on readmission varied according to
the nature of mental disorders, characteristics of study
population and study protocol (e.g., the duration of fol-
low up period, index population, inclusion/exclusion cri-
teria, etc.). In general, the main body of study outcomes
support the hypothesis that patients with mental disor-
ders were at increased risk of readmission if they had
co-occurring medical conditions [3, 33, 61, 63]. Mercer
et al. [68] reported that psychiatric patients were found
to have approximately four times more psychiatric hos-
pitalizations than medical hospitalizations despite the
existence of multiple physical disorders in this popula-
tion. Physical health problems contributed to the deci-
sion to readmit (readmission time: 36 months) in 16.5%
of admissions of patients with SMI [62].
Physical comorbidity was not associated with psychi-
atric readmission in two studies [54, 55]. The negative
associations between physical comorbidities and the
probability of psychiatric readmission were identified in
two studies, revealing that comorbidity with medical
condition did reduce the readmission risk by 41% of psy-
chiatric patients [51], and that less medical diagnoses in-
creased the risk of mental disorder readmissions [59].
In almost all categories of psychiatric diagnoses
(Affective disorders, SUD, SMI) the following physical
comorbidity variables indicated a higher probability for
readmission: no specified medical illness, more physical
health problems, more somatic complaints, more med-
ical diagnoses and higher Charlson Comorbidity Index
score [35, 51, 62].
Several medical diagnosis/ physical disorders were re-
ported to be associated with hospital readmissions in pa-
tients with main psychiatric diagnosis (Additional file 4:
Table S2 and Table 1). Some of the physical comorbid
conditions were found to increase the probability of re-
admission, like chronic lung conditions and hepatitis C
virus infection in patients with SUD diagnosis [52, 60]
and hypertension in patients with mental and/or SUD
[2]. The study from Mai et al. [65] stated that patients
with mental health disorders were about twice as likely
as non-mental health patients to experience potentially
preventable hospitalisations that accounted for more than
10% of all hospital admissions/discharges in this study
population. Diabetes and its complications, adverse drug
events, COPD, convulsions and epilepsy, and congestive
heart failure have been the most common causes. For al-
most all comorbid conditions evaluated in the study of
Mark et al. [2], a larger percentage of patients who were
readmitted with mental and/or SUD diagnosis (readmis-
sion time: 8–30 days) had a comorbid condition compared
with those who were not readmitted. The largest per-
centage difference has been reported for cellulitis, COPD,
liver disease, diabetes, hypertension, and circulatory heart
conditions.
Some studies indicated that the presence of mental
disorder could worsen patient’s physical health or course
of illness, consequently leading to hospital readmission
due to non-psychiatric reasons. Thomsen & Kessing [56]
reported that patients with bipolar disorder were found
at greater risk of subsequent hospitalization (readmission
time: 58 months, 70 months, 79 months) with hyper-
thyroidism in comparison with patients with depressive
disorder. Also age was shown as important factor asso-
ciated with poorer patient’s physical health. Kessing et al.
[57] revealed that patients in age groups between 45 and
80 years of age discharged with a diagnosis of mania/
bipolar disorder had a slightly increased rate (not signifi-
cant) of getting a diagnosis of diabetes at readmission
(readmission time: 240 months) whereas younger and
older patients with mania/bipolar illness had a slightly
decreased rate of diabetes.
Discussion
This systematic review was conducted in order to
synthesize the available research data on medical and
physical comorbidity as risk factors that could be linked
with hospital readmission of patients with comorbid
psychiatric and medical conditions. Accordingly the re-
lationships between psychiatric diagnoses and specific
physical comorbidities that have been identified through
this review only refer to hospitalized patients. Our litera-
ture review, irrespective of very diverse applied ap-
proaches in reviewed studies and limited generalizability,
revealed also some recognizable trends in mental and
physical disorder conditions.
Among 734 records identified through database
searching only 23 studies documented physical comor-
bidity as a variable which was analysed at admission/
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discharge of patients with the main psychiatric diagnosis.
Of these, 17 studies documented physical comorbidity
also at readmission. Thus, several studies on psychiatric
readmission included data on physical comorbidity within
exclusion criteria. Some studies did check the Charlson
Comorbidity Index at admission/discharge, predominantly
to ensure that studied groups of patients did not signifi-
cantly differ in medical comorbidity as authors considered
it as a confounding variable [64–66]. Since our interest
was also to examine if there are any specific physical con-
ditions that may be related to particular mental disorders,
we included 6 studies in our review where medical prob-
lems were recorded only at admission / discharge without
being analysed from the perspective of readmission risk.
In 23 of the reviewed studies we found a variety of ap-
plied aspects regarding comorbidity construct, selection
of index population, source of data, outcome measures
and research questions, study design, duration of follow
up period, patient’s sociodemographic characteristics,
etc. The majority of papers were not representative of
the general psychiatric population discharged from an
inpatient service. Generalizability is limited since re-
ported results from several papers can be considered as
biased according to: a) included categories of psychi-
atric diagnoses (only particular diagnoses were included
from the whole psychiatric admitted population); b)
gender inclusion (some studies were performed with
only or predominantly in male or female groups of pa-
tients; c) age range (some studies included only a specific
age-group e.g., the elderly); d) inclusion of different
follow-up periods after discharge (from less than one
month to several years); e) association of readmission risk
with implemented study design (e.g., different inclusion /
exclusion criteria, applied statistical models and source of
data); f ) scarce data on medical condition of included pop-
ulations; g) geographical scope of included studies (uneven
inclusion of studies from different countries, e.g., 61% of
included studies in the review were performed in USA); h)
applied concept of comorbidity (different models have
been used with different types of variables, e.g., number of
medical diagnoses, Charlson Comorbidity Index, specified
medical diagnoses with or without ICD codes, etc.).
Complex pathways of comorbid mental and physical
disorder conditions
Studies included in this systematic review reported a broad
spectre of co-occurring physical and mental disorder ‘con-
ditions. Physical conditions consisted mainly of chronic
noncommunicable disorders: cardiovascular disease, hyper-
tension, diabetes, hyperthyroidism, hypothyroidism, high
cholesterol, obesity, cellulitis, chronic lung conditions,
chronic obstructive pulmonary disease, asthma, hepa-
titis C virus (HCV) infection, hepatitis B, HIV(+), epilepsy,
skin and subcutaneous tissue diseases, infectious parasitic
diseases, digestive diseases, liver disease, gastritis. The ex-
amined mental disorder conditions fell predominantly into
the category of chronic, disabling and prevalent mental
disorders: SUD, mood disorders (major depression, bipo-
lar mood disorder), SMI (schizophrenia, bipolar mood dis-
order, schizoaffective disorder and personality disorders).
The pathways leading to comorbidity of mental and
physical disorders are in several aspects interrelated. A
broader insight into the dynamic of mental and physical
comorbid conditions and its consequences can be reached
when also taking into account outcomes from studies
which examined readmission risk in patients with medical
index disease and comorbid mental disorder. Two main
characteristics can be noticed in the literature in this
respect:
Firstly, the pathways leading to comorbidity of mental
and physical disorders are complex and often bidirec-
tional [70]. Epidemiological studies have been important
in examining these pathways. For instance, physical con-
ditions with a high symptom burden, such as migraine
or back pain, might lead to depression [71] while major
depression could represent a risk factor for developing a
physical condition, such as cardiovascular disease [72].
Secondly, the course of comorbid mental disorder and
physical conditions could be influenced by each other,
leading to a worsening of either mental disorder and/or
physical condition, consequently leading to hospital re-
admission due to non-psychiatric reasons. That could be
demonstrated through proxy: longer hospital stay, fre-
quent hospital readmission and increased mortality. For
example, persons with bipolar mood disorder had a
more severe course of disease, a higher total number of
in-hospital deaths and a substantial higher burden of co-
morbidities [73]. Wells et al. [74] reported that depres-
sive symptoms had an independent additive effect on the
physical and social functioning of patients with chronic
medical illness. Bipolar disorder was found at greater
risk of subsequent hospitalization with hyperthyroidism
[55]. Increased hospital mortality and readmission risk
in patients with comorbid heart condition and depres-
sion were described in some other studies [18, 46, 75].
The influence of comorbidity physical variables on
readmission
Patients with mental disorders have been recognized in
several studies as a vulnerable population for increased
risk of readmission if they had co-occurring medical
conditions [33, 35, 50, 60, 61, 63]. However, some stud-
ies in our review did not show that trend. In the study
of Jaramillo et al. [51] it was demonstrated that having
comorbidity with any medical condition reduces the re-
admission risk. Authors associated the protective effect
of the medical comorbidity presence with two possible
causes: a) most patients had comorbid epilepsy or
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thyroid problems, conditions which, if not properly con-
trolled increase the risk of decompensation of psychotic
or affective; b) having a medical condition may be re-
lated to better adherence to treatment, taking into ac-
count the possibility that the patient does not have the
stigma of psychiatric diagnosis. In the study of Brennan
et al. [59] a similar trend was observed, indicating that
the burden of medical disease not necessarily increases
the psychiatric readmission, since less medical diagnoses
did increase the risk of mental disorder readmissions in
elderly with SUD diagnosis in both genders.
Co-occurring psychiatric and physical conditions are
described as a common condition also in studies with
medical inpatients as index populations [36]. A range of
studies revealed that pre-existing or co-occurring mental
disorder may worsen the course of medical illness and
can be seen as risk factor for readmission. For example
in the recent study of Ahmedani et al. [76], the rate of
readmission in patients with heart failure, acute MI, and
pneumonia was 5% greater for individuals with a psychi-
atric comorbidity. Some studies reported that the risk of
rehospitalisation among patients with COPD was in-
creased in subjects with anxiety [77] and that patients
hospitalized with a primary medical diagnosis and any
co-occurring SMI were more likely to experience a sub-
sequent medical hospitalization [78].
Regardless of the 52% of studies included in a system-
atic literature review showing that physical comorbidity
may be associated with hospital readmission, it should
be noted that the most common physical comorbidity
variables with higher probability for readmission were
mostly associated with specific categories of psychiatric
diagnoses (Table 1). Thus non specified medical illness,
somatic complaints, number of medical diagnoses and
hyperthyroidism were associated with higher readmis-
sion risk in patients with main psychiatric diagnosis of
depression or bipolar disorder. Discharged patients with
SMI diagnoses and a higher Charlson Comorbidity Index
score, somatic complaints and physical health problems
have been reported at increased risk of subsequent
hospital admission. Chronic lung conditions, hepatitis
C virus (HCV) infection, hypertension and number of
medical diagnoses were associated with readmission
risk in patents with SUD.
Methodological issues in studies with comorbid
conditions
The comorbidity between mental and physical disorders
is an important field in everyday medical practice and it
is recognised as important topic in psychiatry. Notably
in psychiatric practise the term comorbidity can also be
used to indicate the coexistence of two or more psychi-
atric diagnoses which is arguably inappropriate. Because
in most cases it is unclear whether the coexisting
diagnoses actually reflect the presence of distinct clinical
entities or refer to multiple manifestations of a single
clinical entity. In psychiatric classification, comorbidity
does not necessarily indicate the presence of multiple
diseases, but instead can reflect current inability of psy-
chiatrists to supply a single diagnosis that accounts for
all symptoms [79].
Studies included in the present review addressed co-
occurring psychiatric and physical conditions within a
constructs which are related to different aspects of co-
morbidity [27]: comorbidity, multimorbidity, morbidity
burden and patient’s complexity, implying a diverse un-
derstanding of comorbidity variables that might affect
the readmission. This fact requires some caution in gen-
eralizing and understanding of the nature of the co-
occurring mental and physical disorder conditions and
their potential impact on hospital readmissions. The re-
view revealed that different constructs of comorbidity
were applied which limits a comparison of results on the
possible impact of physical comorbidity regarding the
psychiatric readmissions. In addition, authors did not
describe why they selected particular comorbidity con-
struct. Possibly that also the availability of data source
influenced their choice.
Studies on comorbidity may be hampered by the so-
called Berksons bias [80]. Patients who have been diag-
nosed with a disorder (e.g., depression) have greater
chances of being diagnosed with a second disorder (e.g.,
diabetes) compared to subjects for whom no diagnosis
has been made, as a doctor sees patients more often.
Only one study [56] applied this criterion in the research
protocol where patients with osteoarthritis were chosen
as a control group due to its chronic and progressive na-
ture, and because the disease and the treatment do not,
as far as known, cause any biological affection on the
brain and mood.
Study limitations
Prospective studies on readmission in patients with co-
occurring physical and mental disorders are not rare,
but only a few examined the association between phys-
ical conditions and psychiatric readmissions. In the
reviewed studies outcomes varied considerably, possibly
because of differences in applied methods, data collection,
definition of comorbidity and the number of chronic con-
ditions included in analysis. In this regard, more high
quality research is needed in the future to understand the
associations between physical comorbidities and psychi-
atric readmissions.
Two main limitations of the present literature review
need to be acknowledged. Firstly, although the methods
for searching the literature were valid, we cannot be cer-
tain that all relevant studies on co-occurring psychiatric
and medical conditions associated with readmission have
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been identified. Secondly, in the review included studies
addressing co-occurring psychiatric and physical condi-
tions within different comorbidity constructs. This cir-
cumstance requires some caution in terms of generalizing
of results since small number of studies has been retrieved
(n = 23), with diverse study protocols, different concept of
comorbidity, index population, and follow up periods.
Since, to our knowledge, there are no previous system-
atic reviews in this area, this is the first systematic at-
tempt taking into account all literature addressing the
impact physical comorbidities on hospital readmission of
patients with psychiatric diagnoses. The presented review
covers publications over a more than 20 year period and
provides a broad and systemised reporting of different as-
pects of co-occurring psychiatric and medical conditions
in association with hospital readmission of patients with
psychiatric diagnosis. In addition, the present systematic
review addresses also different concepts on comorbidity.
This provides an additional explanation on diversity of
research results we are facing with, when co-existing
physical and mental disorder conditions are studied in
respect to hospital readmissions.
Conclusions
Co-occurrence of mental and physical disorder conditions
is very common in a clinical setting. However, the exact
nature of the relationship between them is very complex
and so far still not well understood. This vagueness is also
reflected in the understanding of the influence that some
physical comorbidities may have on psychiatric readmis-
sion. In this respect it is important to apply an adequate
model of comorbidity, since various factors such as un-
healthy lifestyle habits, psychotropic medication, and
inadequate medical treatment or provision may have an
important influence on readmission rates in psychiatric
study population.
So far, very little work has been done on physical co-
morbid conditions among readmitted patients with men-
tal disorders since comorbidity was seldom the main
objective of studies, making it difficult to draw a solid
conclusion about actual impact of physical comorbidity
on readmission in psychiatric populations. Nevertheless,
physical comorbid conditions seem to be more common
among readmitted psychiatric patients than single admis-
sion patients, their association with readmission can vary
according to the nature of mental disorders, characteris-
tics of study population and study protocol.
The main body of reviewed studies supported the hy-
pothesis that patients with mental disorders are at in-
creased risk of readmission if they had a co-occurring
medical condition, higher Charlson Comorbidity Index
score, in and more medical diagnoses. Additionally, co-
morbidity is generally associated with mortality, quality
of life, and health care but the consequences of specific
disease combinations depend on many issues. The scar-
city of eligible studies on psychiatric readmission and its
association with physical conditions became apparent
during performance of this review. It may be related also
to the fact that several studies in this field did include
the presence of physical comorbidities within the exclu-
sion criteria. Namely, at admission/discharge have been
documented several different types of physical comor-
bidity variables mainly in order to describe the study
population, or to ensure that included samples matched
in main medical conditions, or to describe a basic medical
characteristics of index population. Due to the importance
of the physical comorbidity issue in patients with mental
disorders it would be advisable to include more variables
on physical comorbidity in the future outcome research of
mental disorders in naturalistic setting.
The impact of physical comorbidity on psychiatric re-
admission is still insufficiently investigated problem. But
there is a growing interest among practitioners and re-
searchers in the impact of physical comorbidity on a var-
iety of outcomes in mental disorders, such as mortality,
health-related quality of life and health care spending,
which is substantially higher for patients with comorbid
conditions [39]. The comorbidity of mental and physical
disorders is on the increase and as pointed out by Sar-
torius [81] this issue is becoming a main challenge to
medicine in the 21st Century.
Future research should address these topics with more
in-depth studies since new insights in this field could
lead to better prevention strategies to reduce psychiatric
readmissions. From a clinical perspective it would be very
useful to be able to recognise high risks for readmission in
order to ensure a better monitoring and treating psychi-
atric patients with co-occurring physical disorders.
Additional files
Additional file 1: Detailed search strategies. Are represented detailed
search strategies in term of combinations of keywords (used as MeSH
terms or free text) applied in different databases. (DOCX 21 kb)
Additional file 2: Detailed search strategy for articles on physical
comorbidity. Are listed physical comorbidity variables with corresponding
keywords which were used for identification of studies addressing the
topic of physical comorbidity in patients discharged from psychiatric or
general health in-patient care with a psychiatric diagnosis. (DOCX 18 kb)
Additional file 3: Table S1. General characteristics of the reviewed
studies included in a systematic literature review on psychiatric
readmissions and their association with physical comorbidity. (DOC 86 kb)
Additional file 4: Table S2. Description of results from studies included
in a systematic literature review on psychiatric readmissions and their
association with physical comorbidity. (DOC 107 kb)
Abbreviations
BDI: Beck Depression Inventory; CEPHOS-LINK: Project: “Comparative
Effectiveness Research on Psychiatric Hospitalisation”; COPD: Chronic
obstructive pulmonary disease; ECT: Electroconvulsive therapy; F: Female;
HCV: Hepatitis C virus; HIV: Human immunodeficiency virus; ICD: International
Šprah et al. BMC Psychiatry  (2017) 17:2 Page 14 of 17
Classification of Diseases; M: Male; M: Male; MDD: Major depressive disorder;
MHCs: Mental health clients; MI: Myocardial infarction; N: Numerus; NA: Not
applicable; SMI: Serious mental illness; SUD: Substance use disorders;
VA: Veterans Affairs
Acknowledgements
We are thankful for the work performed by our European colleagues during
the literature search process. Comprehensive literature searches in the
electronic bibliographic databases were performed by National Institute for
Health and Welfare (Finland). We would like to acknowledge the contribution
of Raluca Sfetcu (RS) (National School of Public Health, Management and
Professional Development, Romania), Valeria Donisi (VD) (The University of
Verona, Italy), Federico Tedeschi (The University of Verona, Italy), Eva Lassemo
(EL) (SINTEF, Health Research, Norway), Johanna Cresswell-Smith (National
Institute for Health and Welfare, Finland), Florian Endel (IMEHPS Research,
Austria) and Heinz Katschnig (IMEHPS Research, Austria) in assistance during the
process of records identification, screening of articles for inclusion in the study
and assessing of eligibility. In addition, we thank Urška Smrke (Research Centre
of the Slovenian Academy of Sciences and Arts, Slovenia) for her technical
assistance in the preparation of this manuscript.
Funding
This work was conducted as part of the study “The Comparative Effectiveness
Research on Psychiatric Hospitalisation by Record Linkage of Large
Administrative Data Sets (CEPHOS-LINK)”. This project has received funding
from the European Union’s Seventh framework Programme for research,
technological development and demonstration under grant agreement No
603264.
Availability of data and materials
All data generated or analysed during this study are included in this
published article and its supplementary information files.
Authors’ contributions
LŠ participated in selection of studies to be included, assessed studies in full
text for eligibility, participated in the design of the literature review and
helped to draft the manuscript. MZD participated in selection of studies to
be included, assessed studies in full text for eligibility and helped to draft the
manuscript. KW participated in the design of the literature review and helped
to draft the manuscript. PH participated in the design of the literature review
and helped to draft the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent to publish
Not applicable.
Ethics approval and consent to participate
Not applicable.
Role of the funding source
The sponsor of the study had no role in study design, data collection,
analysis, interpretation, or writing of the report. The corresponding author
had full access to all data in the study and had final responsibility for the
decision to submit for publication.
Author details
1Research Centre of the Slovenian Academy of Sciences and Arts,
Sociomedical Institute, Novi trg 2, 1000 Ljubljana, Slovenia. 2National Institute
for Health and Welfare, Mental Health Unit, P.O. Box 30, 00271 Helsinki,
Finland.
Received: 13 November 2015 Accepted: 16 December 2016
References
1. Jones DR, Macias C, Barreira PJ, Fisher WH, Hargreaves WA, Harding CM.
Prevalence, Severity, and Co-occurrence of Chronic Physical Health
Problems of Persons With Serious Mental Illness. Psychiatr Serv.
2004;55(11):1250–7. doi:10.1176/appi.ps.55.11.1250.
2. Mark T, Tomic KS, Kowlessar N, Chu BC, Vandivort-Warren R, Smith S.
Hospital readmission among medicaid patients with an index hospitalization
for mental and/or substance use disorder. J Behav Heal Serv Res. 2013;
doi:10.1007/s11414-013-9323-5
3. Chwastiak LA, Davydow DS, McKibbin CL, Schur E, Burley M, McDonell MG, et
al. The effect of serious mental illness on the risk of rehospitalization among
patients with diabetes. Psychosomatics. 2014; doi:10.1016/j.psym.2013.08.012
4. OECD. Health at a glance 2013. OECD indicators, OECD Publishing; 2013.
http://dx.doi.org/10.1787/health_glance-2013-en.
5. de Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen D, Asai I, et al.
Physical illness in patients with severe mental disorders. I. Prevalence,
impact of medications and disparities in health care. World Psychiatry.
2011a; doi:10.1002/j.2051-5545.2011.tb00014.x
6. de Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen D, Asai I, et al.
Physical illness in patients with severe mental disorders. II. Barriers to care,
monitoring and treatment guidelines, plus recommendations at the system
and individual level. World Psychiatry. 2011b; doi:10.1002/j.2051-5545.2011.
tb00036.x
7. Wahlbeck K, Westman J, Nordentoft M, Gissler M, Laursen TM. Outcomes of
Nordic mental health systems: life expectancy of patients with mental
disorders. Br J Psychiatry. 2011; doi:10.1192/bjp.bp.110.085100
8. Piatt EE, Munetz MR, Ritter C. An examination of premature mortality
among decedents with serious mental illness and those in the general
population. Psychiatr Serv. 2010; doi:10.1176/appi.ps.61.7.663
9. Cloninger RC. Implications of Comorbidity for the Classification of Mental
Disorders: The Need for a Psychobiology of Coherence. In: Maj M, Gaebel W,
López-Ibor JJ, Sartorius N, editors. Psychiatric Diagnosis and Classification.
West Sussex: Wiley; 2002. p. 79–106.
10. Boyd JH, Burke JD Jr, Gruenberg E, Holzer CE 3rd, Rae DS, George LK, et al.
Exclusion Criteria of DSM-III: A Study of Co-occurrence of Hierarchy-Free
Syndromes. Arch Gen Psychiatry. 1984; doi:10.1001/archpsyc.1984.
01790210065008
11. Kessler RC, Berglund P, Chiu WT, Demler O, Heeringa S, Hiripi E, et al. The
US National Comorbidity Survey Replication (NCS-R): Design and Field
Procedures. Int J Meth Psych Res. 2004; doi:10.1002/mpr.167
12. Kessler RC, Merikangas KR. The National Comorbidity Survey Replication
(NCS-R): background and aims. Int J Meth Psychr Res. 2004; doi:10.1002/mpr.166
13. Felker B, Yazel JJ, Short O. Mortality and medical comorbidity among
psychiatric patients: a review. Psychiatr Serv. 1996; doi:http://dx.doi.org/10.
1176/ps.47.12.1356.
14. Iacovides A, Siamouli M. Comorbid mental and somatic disorders: an
epidemiological perspective. Review. Curr Opin Psychiatry. 2008; doi: 10.
1097/YCO.0b013e328303ba42
15. AIHW (Australian Institute of Health and Welfare). Comorbidity of mental
disorders and physical conditions, Cat. no. PHE 155. Canberra: AIHW; 2007.
16. Egede LE. Major depression in individuals with chronic medical disorders:
prevalence, correlates and association with health resource utilization, lost
productivity and functional disability. Gen Hosp Psychiatry. 2007;29(5):409–16.
17. Nuyen J, Schellevis FG, Satariano WA, Spreeuwenberg PM, Birkner MD, van
den Bos GA, Groenewegen PP. Comorbidity was associated with neurologic
and psychiatric diseases: a general practice-based controlled study. J Clin
Epidemiol. 2006; doi:10.1016/j.jclinepi.2006.01.005
18. Andrés E, Garcia-Campayo J, Magán P, Barredo E, Cordero A, Leon M, et al.
Psychiatric morbidity as a risk factor for hospital readmission for acute
myocardial infarction: an 8-year follow-up study in Spain. Int J Psychiatry
Med. 2012;44(1):63–75.
19. Albrecht JS, Hirshon JM, Goldberg R, Langenberg P, Day HR, Morgan DJ, et
al. Serious mental illness and acute hospital readmission in diabetic patients.
Am J Med Qual. 2012; doi:10.1177/1062860612436576
20. Parker GB, Owen CA, Brotchie HL, Hyett MP. The impact of differing anxiety
disorders on outcome following an acute coronary syndrome: Time to start
worrying? Depress Anxiety. 2010; doi:10.1002/da.20602
21. Ng TP, Niti M, Tan WC, Cao Z, Ong KC, Eng P. Depressive symptoms and
chronic obstructive pulmonary disease: effect on mortality, hospital
readmission, symptom burden, functional status, and quality of life. Arch
Intern Med. 2007; doi:10.1001/archinte.167.1.60
22. Brugha TS, Wing JK, Smith BL. Physical health of the long-term mentally ill
in the community. Is there unmet need? Br J Psychiatry. 1989; doi:10.1192/
bjp.155.6.777
Šprah et al. BMC Psychiatry  (2017) 17:2 Page 15 of 17
23. Koran LM, Sox HC Jr, Marton KI, Moltzen S, Sox CH, Kraemer HC, et al.
Medical evaluation of psychiatric patients. I. Results in a state mental health
system. Arch Gen Psychiatry. 1989; doi:10.1001/archpsyc.1989.01810080063007
24. Pomeroy C, Mitchell JE, Roerig J, Crow S. Medical Complications of Psychiatric
Illness. Washington, DC: American Psychiatric Publishing, Inc; 2002.
25. Feinstein AR. Pre-therapeutic classification of co-morbidity in chronic
disease. J Chronic Dis. 1970; doi:10.1016/0021-9681(70)90054-8
26. Jakovljević M, Ostojić L. Comorbidity and multimorbidity in medicine today:
challenges and opportunities for bringing separated branches of medicine
closer to each other. Psychiatr Danub. 2013;25 Suppl 1:18–28.
27. Valderas JM, Starfield B, Sibbald B, Salisbury C, Roland M. Defining
comorbidity: implications for understanding health and health services. Ann
Fam Med. 2009; doi:10.1370/afm.983
28. Charlson ME, Pompei P, Ales KL, MacKenzie RC. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987; doi:10.1016/0021-9681(87)90171-8
29. Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use
with administrative data. Med Care. 1998;36:8–27.
30. de Groot V, Beckerman H, Lankhorst GJ, Bouter LM. How to measure
comorbidity: a critical review of available methods. J Clin Epidemiol.
2003; doi:10.1016/S0895-4356(02)00585-1
31. Austin SR, Wong YN, Uzzo RG, Beck JR, Egleston BL. Why Summary
Comorbidity Measures Such As the Charlson Comorbidity Index and
Elixhauser Score Work. Med Care. 2015; doi:10.1097/MLR.0b013e318297429c
32. Menendez ME, Neuhaus V, van Dijk CN, Ring D. The Elixhauser Comorbidity
Method Outperforms the Charlson Index in Predicting Inpatient Death After
Orthopaedic Surgery. Clinical Orthopaedics and Related Research. 2014;
doi:10.1007/s11999-014-3686-7
33. van Walraven C, Austin PC, Jennings A, Quan H, Forster AJ. A modification of
the Elixhauser comorbidity measures into a point system for hospital death
using administrative data. Med Care. 2009; doi:10.1097/MLR.0b013e31819432e5
34. Irmiter C, McCarthy JF, Barry KL, Soliman S, Blow FC. Reinstitutionalization
following psychiatric discharge among VA patients with serious mental illness:
a national longitudinal study. Psychiatr Q. 2007; doi:10.1007/s11126-007-9046-y
35. Kim HM, Pfeiffer P, Ganoczy D, Valenstein M. Intensity of Outpatient
Monitoring After Discharge and Psychiatric Rehospitalization of Veterans
with Depression. Psychiatr Serv. 2011; doi:10.1176/appi.ps.62.11.1346
36. Rivelli SK, Shirey KG. Prevalence of Psychiatric Symptoms/Syndromes in
Medical Settings. In: Summergrad P, Kathol RG, editors. Integrated Care in
Psychiatry: Redefining the Role of Mental Health Professionals in the Medical
Setting. New York: Springer Science + Business Media; 2014. doi:10.1007/978-1-
4939-0688-8_2.
37. Zulman DM, Asch SM, Martins SB, Kerr EA, Hoffman BB, Goldstein MK.
Quality of care for patients with multiple chronic conditions: the role of
comorbidity interrelatedness. Review. J Gen Intern Med. 2014; doi:10.1007/
s11606-013-2616-9
38. Vigod SN, Taylor VH, Fung K, Kurdyak PA. Within-hospital readmission: an
indicator of readmission after discharge from psychiatric hospitalization. Can
J Psychiatry. 2013;58(8):476–81.
39. McDaid D, Park AL. Counting All the Costs: The Economic Impact of Comorbidity.
In: Sartorius N, Holt RIG, Maj M, editors. Comorbidity of Mental and Physical
Disorders. Key Issues Ment Health. Basel: Karger; 2015. doi:10.1159/000365941.
40. Boyd C, Leff B, Weiss C, Wolff J, Clark R, Richards T. Full Report: Clarifying
Multimorbidity to Improve Targeting and Delivery of Clinical Services for
Medicaid Populations. New Jersey: Center for Health Care Strategies, Inc.;
2010. http://www.chcs.org/.
41. Wolff JL, Starfield B, Anderson G. Prevalence, expenditures, and
complications of multiple chronic conditions in the elderly. Arch Intern
Med. 2002; doi:10.1001/archinte.162.20.2269
42. Kansagara D, Englander H, Salanitro A, Kagen D, Theobald C, Freeman M, et
al. Risk prediction models for hospital readmission: a systematic review.
JAMA. 2011; doi:10.1001/jama.2011.1515
43. Vigod SN, Kurdyak PA, Seitz D, Herrmann N, Fung K, Lin E, et al. READMIT: a
clinical risk index to predict 30-day readmission after discharge from acute
psychiatric units. J Psychiatr Res. 2015; doi:10.1016/j.jpsychires.2014.12.003
44. Baumeister H, Hutter N, Bengel J, Härter M. Quality of life in medically ill
persons with comorbid mental disorders: a systematic review and meta-
analysis. Psychother Psychosom. 2011; doi: 10.1159/000323404
45. Levenson JL, Hamer RM, Rossiter LF. Psychopathology and pain in medical
in-patients predict resource use during hospitalization but not
rehospitalization. J Psychosom Res. 1992; doi:10.1016/0022-3999(92)90043-2
46. Frasure-Smith N, Lespérance F, Gravel G, Masson A, Juneau M, Talajic M, et
al. Depression and health-care costs during the first year following
myocardial infarction. J Psychosom Res. 2000; doi:10.1016/S0022-
3999(99)00088-4
47. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders. 4th ed. Washington, DC: American Psychiatric Association; 1994.
48. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA
Statement. PLoS Med. 2009; doi:10.1371/journal.pmed1000097
49. World Health Organization. International Statistical Classification of Diseases
and Related Health Problems, 10th Revision. Geneva: World Health
Organization; 2011.
50. Ono T, Tamai A, Takeuchi D, Tamai Y. Factors related to readmissions to a
ward for dementia patients: Sex differences. Psychiatry Clin Neurosci. 2011;
doi:10.1111/j.1440-1819.2011.02251.x
51. Jaramillo LE, Sánchez R, Herazo MI. Factores relacionados con el número de
rehospitalizaciones en pacientes psiquiátricos [Factors related to the
number of readmission to psychiatric patients]. Rev Colomb Psiquiat. 2011;
doi:10.1016/S0034-7450(14)60136-0
52. Irmiter C, Barry KL, Cohen K, Blow FC. Sixteen-year predictors of substance
use disorder diagnoses for patients with mental health disorders. Subst
Abus. 2009; doi:10.1080/08897070802608770
53. Li X, Sun H, Marsh DC, Anis AH. Factors associated with seeking readmission
among clients admitted to medical withdrawal management. Subst Abus.
2008; doi:10.1080/08897070802418519
54. Clements KM, Murphy JM, Eisen SV, Normand SLT. Comparison of Self-
report and Clinician-rated Measures of Psychiatric Symptoms and
Functioning in Predicting 1-year Hospital Readmission. Adm Policy Ment
Health & Ment Health Serv Res. 2006; doi:10.1007/s10488-006-0066-y
55. Morrow-Howell NL, Proctor EK, Blinne WR, Rubin EH, Saunders JA, Rozario
PA. Post-acute dispositions of older adults hospitalized for depression.
Aging & Mental Health. 2006;10(4):352–61.
56. Thomsen AF, Kessing LV. Increased risk of hyperthyroidism among patients
hospitalized with bipolar disorder. Bipolar Disord. 2005; doi:10.1111/j.1399-
5618.2005.00205.x
57. Kessing LV, Nilsson FM, Siersma V, Andersen PK. Increased risk of developing
diabetes in depressive and bipolar disorders? J Psychiatr Res. 2004;38(4):
395–402.
58. Seager M, Bell G, O’Brien G. Readmissions to learning disability hospitals: A
study of failed discharge due to physical health problems, relapsing mental
illness and severe behavioural problems. J Intellect Disabil. 2000; doi: 10.
1177/146900470000400405
59. Brennan PL, Kagay CR, Geppert JJ, Moos RH. Elderly medicare inpatients with
substance use disorders: characteristics and predictors of hospital readmissions
over a four-year interval. J Stud Alcohol. 2000; doi:10.15288/jsa.2000.61.891.
60. Labbate LA, Doyle ME. Recidivism in major depressive disorder. Psychother
Psychosom. 1997; doi:10.1159/000289125
61. Phibbs CS, Swindle RW, Recine B. Does case mix matter for substance abuse
treatment? A comparison of observed and case mix-adjusted readmission
rates for inpatient substance abuse treatment in the Department of
Veterans Affairs. Health Serv Res. 1997;31(6):755–71.
62. Kent S, Yellowlees P. Psychiatric and social reasons for frequent
rehospitalization. Hosp Community Psychiatry. 1994; doi:http://dx.doi.org/10.
1176/ps.45.4.347.
63. Colenda CC, Trinkle D, Hamer RM, Jones S. Hospital utilization and
readmission rates for geriatric and young adult patients with major
depression: Results from a historical cohort study. J Geriatr Psychiatry
Neurol. 1991; doi:10.1177/089198879100400308
64. Walley AY, Paasche-Orlow M, Lee EC, Forsythe S, Chetty VK, Mitchell S, et al.
Acute care hospital utilization among medical inpatients discharged with a
substance use disorder diagnosis. J Addict Med. 2012; doi:10.1097/ADM.
0b013e318231de51
65. Mai Q, Holman CDJ, Sanfilippo FM, Emery JD. The impact of mental illness
on potentially preventable hospitalisations: a population-based cohort
study. BMC Psychiatry. 2011; doi:10.1186/1471-244X-11-163
66. Hassan M, Lage MJ. Risk of rehospitalization among bipolar disorder
patients who are nonadherent to antipsychotic therapy after hospital
discharge. Am J Heal Pharm. 2009; doi:10.2146/ajhp080374
67. Callaghan RC, Cunningham JA. Gender differences in detoxification:
Predictors of completion and re-admission. J Subst Abuse Treat. 2002;
doi:10.1016/S0740-5472(02)00302-1
Šprah et al. BMC Psychiatry  (2017) 17:2 Page 16 of 17
68. Mercer GT, Molinari V, Kunik ME, Orengo CA, Snow L, Rezabek P.
Rehospitalization of older psychiatric inpatients: an investigation of
predictors. Gerontologist. 1999; doi:http://dx.doi.org/10.1093/geront/39.5.591.
69. Walker RD, Howard MO, Anderson B, Walker PS, Lambert MD, Suchinsky R,
et al. Diagnosis and hospital readmission rates of female veterans with
substance-related disorders. Psychiatr Serv. 1995;46(9):932–7.
70. Druss BG. Walker ER. Synth Proj Res Synth Rep: Mental disorders and
medical comorbidity; 2011. http://www.rwjf.org/content/dam/farm/reports/
issue_briefs/2011/rwjf69438/subassets/rwjf69438_1. Accessed 25 May 2016.
71. Patten SB. Long-Term Medical Conditions and Major Depression in a
Canadian Population Study at Waves 1 and 2. J Affect Disord. 2001; doi:10.
1016/S0165-0327(00)00186-5
72. Patten SB, Williams JVA, Lavorato DH, Modgill G, Jette N, Eliasziw M. Major
Depression as a Risk Factor for Chronic Disease Incidence: Longitudinal
Analyses in a General population Cohort. Gen Hosp Psychiatry. 2008;
doi:10.1016/j.genhosppsych.2008.05.001
73. Schoepf D, Heun R. Bipolar disorder and comorbidity: increased prevalence
and increased relevance of comorbidity for hospital-based mortality during
a 12.5-year observation period in general hospital admissions. J Affect
Disord. 2014; doi: 10.1016/j.jad.2014.08.025.
74. Wells KB, Burnam MA, Rogers W, Hays R, Camp P. The course of depression
in adult outpatients. Results from the Medical Outcomes Study. Arch Gen
Psychiatry. 1992; doi:10.1001/archpsyc.1992.01820100032007
75. Jiang W, Alexander J, Christopher E, Kuchibhatla M, Gaulden LH, Cuffe MD,
et al. Relationship of depression to increased risk of mortality and
rehospitalization in patients with congestive heart failure. Arch Intern Med.
2001; doi:10.1001/archinte.161.15.1849
76. Ahmedani BK, Solberg LI, Copeland LA, Fang-Hollingsworth Y, Stewart C, Hu J,
et al. Psychiatric comorbidity and 30-day readmissions after hospitalization for
heart failure, AMI, and pneumonia. Psychiatr Serv 2015; doi:10.1176/appi.ps.
201300518
77. Gudmundsson G, Gislason T, Janson C, Lindberg E, Hallin R, Ulrik CS, et al.
Risk factors for rehospitalisation in COPD: role of health status, anxiety and
depression. Eur Respir J. 2005; doi: 10.1183/09031936.05.00078504
78. Daratha KB, Barbosa-Leiker C, H Burley M, Short R, Layton ME, McPherson S,
Dyck DG et al. Co-occurring mood disorders among hospitalized patients
and risk for subsequent medical hospitalization. Gen Hosp Psychiatry.
2012; doi: doi:10.1016/j.genhosppsych.2012.05.001
79. Mai M. ‘Psychiatric comorbidity’: an artefact of current diagnostic systems?
Brit J Psychiat. 2005; doi: 10.1192/bjp.186.3.182.
80. Berkson J. Limitations of the application of fourfold table analysis to hospital
data. Biometric Bulletin. 1946;2:126–35.
81. Sartorius N. Comorbidity of mental and physical disorders: a main challenge
to medicine in the 21st century. Psychiatr Danub. 2013;25 Suppl 1:4–5.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Šprah et al. BMC Psychiatry  (2017) 17:2 Page 17 of 17
